Fifty-five consecutive patients with intermittent resting chest pain persisting more than 24 hours after hospitalization and accompanied by ECG changes representative of ischemia were operated urgently more than one year ago. Recent cases with shorter follow-up are excluded. Twenty-eight patients had single grafts, 23 had double grafts, three had triple grafts, and one a quadruple graft. There were three operative deaths (5%) and one sudden late death (2% Received May 14, 1974; revision accepted for publication July 24, 1974. 972 We report our experience with 55 consecutive unselected patients who had emergency coronary arteriography and SVBG for unstable angina more than one year ago. Patients with shorter follow-up are intentionally excluded to allow more accurate analysis of long-term results. The clinical syndrome in our patients is precisely described, and it conforms to that of the "high-risk" subgroups in other series. Longterm follow-up for more than four years after operation is analyzed by actuarial techniques.5 Definition The term unstable angina is used in this study to denote a clinical syndrome in which anginal episodes occur with increasing frequency and/or severity (crescendo) and culminate in recurrent attacks of chest pain at rest that continue to occur more than 24 hours after hospitalization despite supportive measures. Transient electrocardiographic evidence of myocardial ischemia such as ST depression or elevation or T wave inversion is present during at least one episode of chest pain. In occasional patients transient ventricular arrhythmias during chest pain have similar significance. Myocardial infaretion (MI) cannot be documented by serum enzyme studies or by electrocardiography. Narrowing of the lumen of one or more coronary arteries by at least 50% can be demonstrated angiographically. Patients may or may not have a history of prior chronic angina and/or myocardial infarction.
UNSTABLE ANGINA is a clinical syndrome in patients with coronary artery disease for which there is no specific medical therapy that is both widely accepted and effective. It has been suggested that the prognosis after hospitalization is benign, and that, in general, such patients should be treated conservatively in the acute phase.' On the other hand, others have described good results early after saphenous vein aortocoronary bypass grafting2 3 (SVBG), although long-term follow-up of large numbers of postoperative patients has not yet been reported. In addition, although it has been stated that unstable angina is intermediate in gravity between chronic stable angina and acute myocardial infarction,4 descriptions of the clinical picture have varied substantially.
We report our experience with 55 consecutive unselected patients who had emergency coronary arteriography and SVBG for unstable angina more than one year ago. Patients with shorter follow-up are intentionally excluded to allow more accurate analysis of long-term results. The clinical syndrome in our patients is precisely described, and it conforms to that of the "high-risk" subgroups in other series. Longterm follow-up for more than four years after operation is analyzed by actuarial techniques.5 Definition The term unstable angina is used in this study to denote a clinical syndrome in which anginal episodes occur with increasing frequency and/or severity (crescendo) and culminate in recurrent attacks of chest pain at rest that continue to occur more than 24 hours after hospitalization despite supportive measures. Transient electrocardiographic evidence of myocardial ischemia such as ST depression or elevation or T wave inversion is present during at least one episode of chest pain. cludes cardiopulmonary bypass with moderate hemodilution and mild hypothermia (30°-32°C.), was applied throughout the study, with a few major changes as experience increased.'2 Beginning in 1972, distal anastomoses were performed with the aorta cross-clamped and the heart fibrillating; regular use of a left ventricular venting catheter was abandoned. Proximal anastomoses were performed with a partially occluding aortic clamp in the beating heart. During the first two years of this experience few vessels with less than 70% obstruction were grafted, and diseased circumflex arteries were not grafted unless they appeared to provide the sole vascular supply to the posterior wall of the heart. Subsequently, all major vessels with 50% or greater obstruction were grafted whenever feasible if they supplied areas of viable myocardium since such narrowings reduce crosssectional area by 75% and impair blood flow. '3 14 Follow-up data were collected by direct examination of the patients by their cardiologists or by the authors, and by questionnaire and telephone interview. The functional classification system (FC) of the New York Heart Association was used; patients with unstable angina were FC IV preoperatively by definition. 
Results Early Mortality and Morbidity
There were no deaths due to emergency coronary arteriography during the period of this study. figure 3 . Relief of symptoms after operation seems a lasting effect, and most unsatisfactory results were apparent early in the patient's course. (hospital) and late mortality rates, in the observed incidences of MI, and in therapeutic recommendations. The discrepancies may be due to the wide range of clinical syndromes encompassed by these reports. Definitions of unstable angina have included patients with "angina on effort of recent onset"15 or pain lasting at least 30 minutes and occuring within 24 hours prior to admission,"' to "recurring pain at rest lasting longer than 20 minutes"16 or (in a high-risk subgroup) "prolonged ischemic pain after 48 hours of bed rest."'17 (All these definitions require the absence of ECG or enzymatic evidence of MI.)
It seems likely that debate will continue between advocates of surgical and medical therapy until there is acceptance of a precise definition of the various syndromes; comparisons can then be made between groups of patients observed in different institutions. Our definition of unstable angina excludes patients without episodes of pain that persist more than 24 hours after hospitalization. Our patients therefore resemble those in the high-risk subgroups of Krause and coworkers,' and Gazes and coworkers,17 and it is useful to review their experience.
Krause, Hutter, and De Sanctis' at the Massachusetts General Hospital studied 100 patients with "acute coronary insufficiency" followed up to 43 months (average 20 months). There were 22 cardiac deaths (22%), and five additional deaths due to noncardiac causes. Eight surviving patients had MI, and only 17 patients were pain free. However, 64 of their patients had subsidence of pain less than 12 hours after hospital admission and only 36 with persistent pain resemble our patients. The single hospital death occurred in this latter group, but the late deaths were not identified as to group.
Gazes and coworkers17 have recently provided a long-term study of unstable angina patients treated medically with careful identification of clinical subgroups and actuarial analysis of late mortality rates. In 140 patients followed ten years, the probability of surviving one year was 82%, two years 75%, three years 59%, and five years 61%. More importantly, 54 patients were identified as a high-risk subgroup because of continued pain after 48 hours of bed rest. Nineteen of 54 (35%) developed an acute MI within three months and 12 of these 19 (63%) died. The probability of surviving one year in this subgroup of 54 patients was 57%, two years 47%, three years 37%, and five years 27%. These high-risk patients resemble our own very closely, since all but six of our patients had operations more than 48 hours after admission ( fig. 1 We conclude that for high-risk patients with unstable angina and operable disease, direct myocardial revascularization on an urgent basis is an effective therapy in terms of early and late survival, frequency of myocardial infarction, and relief of anginal pain.
